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Analysis of Environmental Load During the Life Cycle of Road Snow

Melting and Deicing Technology

Abstract: At present, the widely used snow melting and deicing method will cause certain dam-
age to the road surface and the environment. In order to study the impact of asphalt pavement
snow melting and deicing technology on the environment during its life cycle, three different
snow melting and deicing technologies such pavement containing salt, cable heating pavement
and mechanical ice removal are the research object, based on the life cycle assessment (LCA)
method, the three different snow melting and deicing technologies are divided into five processes:
raw material mining, mixing, transportation, paving compaction, and snow removal. Quantify the
impact of environmental emissions over the life cycle of three different snow melting and deicing
technologies. Four environmental impact Global Warming Potential (GWP), Acidification Poten-
tial (AP), Photochemical Ozone Creation Potential (POCP) and Human Toxicity Potential (HTP)
were taken to evaluate the environmental load of snow melting and deicing technology during the
life cycle, and the results showed that CO; emissions were the largest in all stages of snow melting
and deicing technology. The environmental load of the three snow melting and deicing technolo-
gies is ranked through-out the life cycle: GWP > HTP > AP > POCP; In all four impact categories,
GWP accounted for more than 74% of different snow melting and deicing technologies. In order
to compare the environmental load of different snow melting and deicing technologies, the analy-
sis results of different snow melting and deicing technologies are normalized, and it is concluded



that the environmental load generated by cable heating pavement is the largest, and the environ-
mental load generated by pavement containing salt is the smallest.
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Fig. 1 Flowchart of Life Cycle Inventory Analysis for Snow Melting and Deicing technology
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Table 9 Snowplow Parameters
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Fig. 2 Pollutant Emissions from Different Snow Melting and Deicing Technologies
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Table 10 Characterization Results of Envi-
ronmental Impacts of Different Snow Melting
and Deicing Technologies

B gy g g B
GWP g COz-eq 1.38x107 1.73x107 1.50x107
AP g SOx-eq 9.40x10* 1.11x10° 9.72x10*
POCP g CoHr-eq 1.09x10* 1.40x10* 1.13x10*
HTP g 1,4-DCB -eq 2.11x10° 2.15%x10° 2.14x10°
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Fig. 3 Percentage Contribution of Environmental Impact of Each Process in the Life Cycle of Dif-
ferent Snow Melting and Deicing Technologies
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Fig. 4 Percentage of Environmental Impact Types of Different Show Melting and Deicing Tech-

nologies
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Table 11 Life Cycle Assessment Normalized

Benchmarks
Al Bt ¥ MR
GWP kg COx-eq 3.86x10%
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Fig. 5 Normalization Result of Different Snow
Melting and Deicing Technologies
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